This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

, • SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

I 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
•v; Image Problem Mailbox. 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER Tl 



WORLD INTELLECTUAL PROPERT 
International Buret 



WO 



9604913A1 



(51) Interaatkmal Patent Classification 6 : 

A61K 31/495, 31/435, A61K31/425 // 
(A61K 31/495, 31:47) (A61K 31/495, 
31;435) (A61K 31/495, 31:425) 



Al 



(11) International Publication Number: WO 96/04913 

(43) International Publication Date: 22 February 1996 (22,02.96) 



(21) International Application Number: PCIYUS95/09956 

(22) International Filing Date: 7 August 199S (07.08.95) 



(30) Priority Data: 
289.474 
339,369 
492,461 



1 1 August 1994 (1 1.08.94) US 
1 4 November 1994 (14.1 1 .94) US 
20 July 1995 (20.07.95) US 



(71) Applicant: MERCK A CO., INC. [US/US); 126 East Lincoln 

Avenue, Rahway, NJ 07065 (US). 

(72) Inventors: DEUTSCH, Paul, J.; 126 East Lincoln Avenue, 
Rahway, NJ 07065 (US). EMINI, Emilio. A; 126 East 
Lincoln Avenue, Rahway, NJ 07065 (US). VACCA, Joseph, 
P.; 126 East Lincoln Avenue, Rahway, NJ 07065 (US). 

(74) Common Representative: MERCK & CO., INC.; 126 East 
Lincoln Avenue, Rahway. NJ 07065 (US). 



(81) Designated States: AM, AU. BB, BG. BR. BY, CA. CN, CZ, 
EE, FI. GE, HU, IS. JP, KG, KR, KZ. LK. LR, LT, LV, 
MD, MG, MN, MX, NO. NZ, PL, RO, RU, SG, St SK, 
TJ, TM, TT, UA. UZ, European patent (AT, BE, CH, DE. 
DK, ES, FR, GB, GR, IE, IT, LU. MC, NL, PT, SE), OAPI 
patent (BF, BJ, CF. CG, a, CM, GA, GN, ML, MR, NE, 
SN, TD, TG), ARIPO patent (KE, MW, SD, SZ, UG). 



Published 

With international search report. 
Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: HTV PROTEASE INHIBITOR COMBINATION 
(57) Abstract 

The combination of the HIV protease inhibitor Compound J and any one or more of four other potent HTV protease inhibitors 
is useful in the inhibition of HIV protease, the prevention or treatment of infection by HIV and the treatment of AIDS, either as 
compounds, pharmaceutically acceptable salts, pharmaceutical composition ingredients, whether or not in combination with other antivirals 
inimunomodulators. antibiotics or vaccines. Methods of treating AIDS and methods of preventing or treating infection by HTV are also 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


AU 


Australia 


GE 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 


Guinea 


KB 


Niger 


BE 


Belgium 


GR 


Greece 


NL 


Netherlands 


BF 


Burkina Faso 


HU 


Hungary 


NO 


Norway 


BG 


Bulgaria 


IE 


Ireland 


NZ 


New Zealand 


BJ 


Benin 


IT 


Italy 


PL 


Poland 


BR 


Brazil 


JP 


Japan 


FT 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 


Canada 


KG 


Kyrgyscan 


RU 


Russian Federation 


CF 


Central African Republic 


KP 


Democratic People's Republic 


SD 


Sudan 


CC 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SI 


Slovenia 


a 


Cote d'lvoire 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 


Cameroon 


U 


Liechtenstein 


SN 


Senegal 


CN 


China 


LK 


Sri Lanka 


TD 


Chad 


CS 


Czechoslovakia 


LU 


Luxembourg 


TG 


Togo 


CZ 


Czech Republic 


LV 


Latvia 


TJ 


Tajikistan 


DE 


Germany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Denmark 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


US 


United States of Ame 


FI 


Finland 


ML 


Mali 


UZ 


Uzbekistan 


FR 


France 


MN 


Mongolia 


VN 


Viet Nam 


GA 


Gabon 











WO 96/04913 



PCT/US95/09956 



- 1 - 

TITLE OF THE INVENTION 
HIV PROTEASE INHIBITOR COMBINATION 

BACKGROUND OF THE INVENTION 

5 This case is a continuation-in-part of Merck Case 19280, 

U.S.S.N. 08/289,474, filed August 11,1 994. 

This case is related to Merck case 18996, U.S.S.N. 
08/059,038, filed May 7, 1993, and 189961A, U.S.S.N. 08/235,576, 
filed April 29, 1994. 
10 A retrovirus designated human immunodeficiency virus 

(HIV) is the etiological agent of the complex disease that includes 
progressive destruction of the immune system (acquired immune 
deficiency syndrome; AIDS) and degeneration of the central and 
peripheral nervous system. This virus was previously known as LAV, 

15 HTLV-m, or ARV. A common feature of retrovirus replication is the 
extensive post-translational processing of precursor polyproteins by a 
viral ly encoded protease to generate mature viral proteins required for 
virus assembly and function. Inhibition of this processing prevents the 
production of normally infectious virus. For example, Kohl, N.E. ei 

20 si., Prpc. Naf| Acad. Sci.> 85_, 4686 ( 1 988) demonstrated that genetic 
inactivation of the HIV encoded protease resulted in the production of 
immature, non-infectious virus particles. These results indicate that 
inhibition of the HIV protease represents a viable method for the 
treatment of AIDS and the prevention or treatment of infection by HIV. 

25 Nucleotide sequencing of HIV shows the presence of a go! 

gene in one open reading frame [Ratner, L. el aj., Nature . 313 . 277 
(1985)]. Amino acid sequence homology provides evidence that the rjoj 
sequence encodes reverse transcriptase, an endonuclease and an HIV 
protease [Toll, H. §L ah, EMBO J . ±, 1267 (1985); Power, M.D. eial., 

30 Science, 23_L, 1567 (1986); Pearl, L.H. elai., Nature . 329 . 351 (1987)]. 
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named N-(2(R)-hydroxy- 1 (S)-indanyl)-2(R)-phenylmethyl-4(S)- 
5 hydroxy-5-( 1 -(^O-pyridylmethyO^CS^N'-Ct-butylcarbamoyl)- 

piperazinyl))-pentaneamide, or pharmaceutically acceptable salt thereof, 
is a potent inhibitor of HIV protease and is useful in the treatment of 
AIDS or ARC, without substantial side effects or toxicity. 

Applicants have discovered that administration of 
10 Compound J in combination with other HTV protease inhibitors is useful 
for the treatment of AIDS or ARC. 

Applicants demonstrate that the combination of compounds 
of this invention is an effective inhibitor of HIV protease. 

In the present invention, applicants administer either 
15 simultaneously or alternatively the potent HTV protease inhibitor 

Compound J with one or more of other potent HIV protease inhibitors, 
such as Compounds I, II, or in, or IV. 



BRIEF DESCRIPTION OF THE INVENTION 

20 The combination in this invention is useful in the inhibition 

of HIV protease, the prevention of infection by HIV, the treatment of 
infection by HIV and in the treatment of AIDS and/or ARC, either as 
compounds, pharmaceutically acceptable salts (when appropriate), 
pharmaceutical composition ingredients, whether or not in combination 

25 with other antivirals, anti-infectives, immunomodulators, antibiotics or 
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vaccines. Methods of treating AIDS, methods of preventing infection 
by HIV, and methods of treating infection by HIV are also disclosed. 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED 
5 EMBODIMENTS 

This invention is concerned with the combination of certain 
compounds, or pharmaceutical ly acceptable salts thereof, in the 
inhibition of HIV protease, the prevention or treatment of infection by 
HIV and in the treatment of the resulting acquired immune deficiency 
10 syndrome (AIDS). The combination is defined as follows: 

A combination comprising Compound J and an inhibitor of 
HIV protease selected from Compounds I, II, III, or IV. 

The HTV protease inhibitor Compound J is synthesized by 
the protocol of Merck Case 18597Y, EP 0541 168, published 
15 12 May 1993, herein incorporated by reference. The Compound L- 
735,524 is N.(2(R)-hydroxy-l(S)-indanyl)-2(R)-phenylmethyl-4-(S)- 
hydroxy-S-Cl^-CS-pyridylmethyO^CS^N'-Ct-butylcarboxamido)- 
piperazinyl))-pentaneamide, or pharmaceutically acceptable salt thereof. 

Compound I is: 




or pharmaceutically acceptable salt thereof It is synthesized by the 
procedures of EP 0346847. See also N.A. Roberts el al, Science . 248, 358 
(1990). 
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Compound II is: 




It is synthesized by the procedure of EP 0346847, PCT WO 92/08700 and 
5 PCT WO 92/8698. 

Compound III is: 




or pharmaceutically acceptable salt thereof. It is synthesized by the 
10 methods of EP 0486948, and PCT WO 94/14436. 
Compound IV is: 




or pharmaceutically acceptable salts thereof. It is synthesized by the 
methods of WO 95/09843. 
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The pharmaceutical ly-acceptable salts of the present invention 
(in the form of water- or oil-soluble or dispersible products) include the 
conventional non-toxic salts or the quaternary ammonium salts which are 
formed, e.g., from inorganic or organic acids or bases. Examples of such 
5 acid addition salts include acetate, adipate, alginate, aspartate, benzoate, 
benzenesulfonate, bisulfate, butyrate, citrate, camphorate, 
camphorsulfonate, cyclopentanepropionate, digluconate, dodecylsulfate, 
ethanesulfonate, fumarate, glucoheptanoate, glycerophosphate, hemisulfate, 
heptanoate, hexanoate, hydrochloride, hydrobromide, hydroiodide, 2- 

10 hydroxy-ethanesulfonate, lactate, maleate, methanesulfonate, 2- 

naphthalene sulfonate, nicotinate, oxalate, pamoate, pectinate, persulfate, 3- 
phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, 
thiocyanate, tosylate, and undecanoate. Base salts include ammonium salts, 
alkali metal salts such as sodium and potassium salts, alkaline earth metal 

15 salts such as calcium and magnesium salts, salts with organic bases such as 
dicyclohexylamine salts, N-methyl-D-glucamine, and salts with amino acids 
such as arginine, lysine, and so forth. Also, the basic nitrogen-containing 
groups may be quatemized with such agents as lower alkyl halides, such as 
methyl, ethyl, propyl, and butyl chloride, bromides and iodides; dialkyl 

20 sulfates like dimethyl, diethyl, dibutyl; and diamyl sulfates, long chain 
halides such as decyl, lauryl, myristyl and stearyl chlorides, bromides and 
iodides, aralkyl halides like benzyl and phenethyl bromides and others. 
Other pharmaceutical ly acceptable salts include the sulfate salt ethanolate 
and sulfate salts. 

25 Ci-4 alkyl esters as prodrugs are included wherever 

appropriate. 

The combination of compounds of the present invention is 
useful in the inhibition of HIV protease, the prevention or treatment of 
infection by human immunodeficiency virus (HIV) and the treatment of 
30 consequent pathological conditions such as AIDS. Treating AIDS or 
preventing or treating infection by HIV is defined as including, but not 
limited to, treating a wide range of states of HIV infection: AIDS, ARC 
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(AIDS related complex), both symptomatic and asymptomatic, and 
actual or potential exposure to HIV. For example, the compounds of 
this invention are useful in treating infection by HIV after suspected past 
exposure to HIV by, e.g., blood transfusion, exchange of body fluids, 
5 bites, accidental needle stick, or exposure to patient blood during 
surgery. 

The combinations in this invention are also useful in the 
preparation and execution of screening assays for antiviral compounds. 
For example, the combinations in this invention are useful for isolating 

10 enzyme mutants, which are excellent screening tools for more powerful 
antiviral compounds. Furthermore, the combinations in this invention 
are useful in establishing or determining the binding site of other 
antivirals to HIV protease, e.g., by competitive inhibition. Thus the 
combinations in this invention are commercial products to be sold for 

15 these purposes. 

For these purposes, the combinations of the present 
invention may be administered orally, parenterally (including 
subcutaneous injections, intravenous, intramuscular, intrastemal 
injection or infusion techniques), by inhalation spray, or rectally, in 

20 dosage unit formulations containing conventional non-toxic 
pharmaceutically-acceptable carriers, adjuvants and vehicles. 

Thus, in accordance with the present invention there is 
further provided a method of treating and a pharmaceutical composition 
for treating HIV infection and AIDS. The treatment involves 

25 administering to a patient in need of such treatment a pharmaceutical 
composition comprising a pharmaceutical carrier and a therapeutically- 
effective amount of each compound in the combination of the present 
invention. 

These pharmaceutical compositions may be in the form of 
30 orally-administrable suspensions or tablets; nasal sprays; sterile 

injectable preparations, for example, as sterile injectable aqueous or 
oleagenous suspensions or suppositories. 
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When administered orally as a suspension, these 
compositions are prepared according to techniques well-known in the 
art of pharmaceutical formulation and may contain microcrystalline 
cellulose for imparting bulk, alginic acid or sodium alginate as a 
5 suspending agent, methylcellulose as a viscosity enhancer, and 

sweeteners/flavoring agents known in the art. As immediate release 
tablets, these compositions may contain microcrystalline cellulose, 
dicalcium phosphate, starch, magnesium stearate and lactose and/or 
other excipients, binders, extenders, disintegrants, diluents and 
10 lubricants known in the art. 

When administered by nasal aerosol or inhalation, these 
compositions are prepared according to techniques well-known in the 
art of pharmaceutical formulation and may be prepared as solutions in 
saline, employing benzyl alcohol or other suitable preservatives, 
15 absorption promoters to enhance bioavailability, fluorocarbons, and/or 
other solubilizing or dispersing agents known in the art. 

The injectable solutions or suspensions may be formulated 
according to known art, using suitable non-toxic, parenterally- 
acceptable diluents or solvents, such as mannitol, 1,3-butanediol, water, 
20 Ringer's solution or isotonic sodium chloride solution, or suitable 

dispersing or wetting and suspending agents, such as sterile, bland, fixed 
oils, including synthetic mono- or diglycerides, and fatty acids, 
including oleic acid. 

When rectally administered in the form of suppositories, 
25 these compositions may be prepared by mixing the drug with a suitable 
non-irritating excipient, such as cocoa butter; synthetic glyceride esters 
or polyethylene glycols, which are solid at ordinary temperatures, but 
liquidify and/or dissolve in the rectal cavity to release the drug. 

The compounds of this invention can be administered to 
30 humans in the dosage ranges specific for each compound. Compound J 
or pharmaceutical! y acceptable salt thereof is administered orally in a 
dosage range between about 40 mg and about 4000 mg per day, divided 
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into between one and four doses per day. A preferred oral dosage 
range for Compound J or pharmaceutically acceptable salt thereof is 
between about 200 mg and about 1000 mg administered three times per 
day. Compound I or pharmaceutically acceptable salt thereof is 
5 administered orally at a dosage range of between about 100 mg and 
about 4000 mg per day. A preferred oral dosage range for Compound 
I or pharmaceutical ly acceptable salt thereof is between about 200 mg 
and about 1000 mg administered three times per day. Compound II is 
administered orally, e.g., as an elixir in 30% ethanol in water, at a 

10 dosage range of between about 100 mg and about 4000 mg per day. A 
preferred oral dosage range for Compound II is between about 200 mg 
and about 1000 mg administered three times per day. Compound III or 
pharmaceutically acceptable salt thereof is administered orally at a 
dosage range of between about 100 mg and about 4000 mg per day. A 

15 preferred oral dosage range for Compound III or pharmaceutically 
acceptable salt thereof is between about 200 mg and about 1000 mg 
administered three times per day. Compound IV or pharmaceutically 
acceptable salts thereof is administered orally as a dosage range of 
between about 100 mg and about 4000 mg per day. It will be 

20 understood, however, that the specific dose level and frequency of 

dosage for any particular patient may be varied and will depend upon a 
variety of factors including the activity of the specific compound 
employed, the metabolic stability and length of action of that compound, 
the age, body weight, general health, sex, diet, mode and time of 

25 administration, rate of excretion, drug combination, the severity of the 
particular condition, and the host undergoing therapy. 
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EXAMPLE I 

Protocol for Pharmacokinetic Evaluation of Combination Therapy with 

Only Comppund I 

5 This is a multiple-dose, randomized, three-period, crossover- 

protocol in HIV-infected patients to evaluate the pharmacokinetics and 
safety of co-administration of Compound J and Compound I. 

Twelve HIV-positive patients receive, in randomized order, 
three different treatments consisting of seven full days of dosing and one 
10 additional dose of: active Compound J with Compound I placebo 

(Treatment A); Compound J placebo with active Compound I (Treatment 
B); and active Compound J with active Compound I (Treatment C), The 
treatments are outlined in the following table: 



TREATMENT 


BOTTLE 
NUMBER 


DRUG 


DOSE 




1 


Compound J 


600 mg q8h 
x 22 doses 


A 










2 


Compound I 
placebo 


3 capsules q8h 
x 22 doses 




1 


Compound J 
placebo 


3 capsules q8h 
x 22 doses 


B 










2 


Compound I 


600 mg q8h 
x 22 doses 




1 


Compound J 


600 mg q8h 
x 22 doses 


C 










2 


Compound I 


600 mg q8h 
x 22 doses 
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Compound J is administered as three 200 mg capsules and 
Compound I as three 200 mg capsules. Placebo capsules match both the 
active Compound J and the active Compound I. 

Compound J or matched placebo is consumed every eight 

5 hours. Potential subjects are evaluated for eligibility with a complete 
history, physical examination (including vital signs with orthostatic 
signs), 12-lead ECG, and laboratory screening (including a CD4 count) 
within approximately one month of the study start. 

For analysis of safety during each treatment period, blood 

10 and urine for laboratory safety tests are obtained and physical 

examinations performed prior to the first dose (Day 1) and on the last 
day of dosing (Day 8) of each treatment period. Additionally, 12-lead 
ECGs are obtained prior to and one hour following the first dose as 
well as 1 hour following the last dose of each treatment period. Vital 

15 signs, including orthostatic signs are measured at frequently scheduled 
times on the first and last day of dosing. Subjects return on one interim 
day during the week of dosing (the same day of dosing for each 
treatment for an individual subject, either Day 3, 4, or 5) for observed 
dosing, observation for adverse effects, and monitoring of vital signs. 

20 Subjects maintain a Diary Card to record the times of ingestion of all 
doses and note any adverse experiences during each treatment period. 
A postprotocol evaluation for safety consisting of laboratory safety 
tests, physical examination, and ECG is performed 24 hours following 
the final treatment. 

25 During Treatments A, B and C, blood is drawn for 

determination of plasma concentrations of Compound J and Compound I 
at 0, 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6 and 8 hours following last dose 
(Day 8). Pharmacokinetic parameters to be analyzed include the 
maximum plasma concentration and the AUC (area under the 

30 concentration -time curve) for each drug. 
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EXAMPLE 2 

Protocol for Combination Therapy with On ly Compound I 

In this protocol to show the antiviral activity of one regimen 
5 of Compound J given with Compound 1 in HTV-seronegative subjects, 
Compound J is administered at a dose of 600 mg three times a day and 
Compound I is administered at 600 mg three times a day. Antiviral 
activity is measured before and during combination therapy by measuring 
serum levels of the HIV p24 antigen, serum levels of HIV RNA, and CD4 
10 lymphocyte counts. 

EXAMPLE 3 

Protocol for Pharmocokinetic Evaluation of Combination Therapy 
15 with Only Compound II 

This is a multiple-dose, randomized, three-period, crossover- 
protocol in HIV-infected patients to evaluate the pharmacokinetics and 
safety of co-administration of Compound J and Compound II. 

. Twelve HIV-positive patients receive, in randomized order, three 
20 different treatments consisting of seven full days of dosing and one 
additional dose of: active Compound J with Compound II placebo 
(Treatment A); Compound J placebo with active Compound n (Treatment 
B); and active Compound J with active Compound II (Treatment C). The 
treatments are outlined in the following table: 
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TRFATMFNT 


BOTTLE 
NUMBER 


DRUG 


DOSE 




1 


Compound J 


600 mg q8h 










A 

A 










2 


("Yimnound 11 


3 cansules a8h 












1 
J 


i^ompouna j 


j capsules qon 


D 
D 




pidCcuo 


v 99 Hncpc 


2 


Compound II 


600 mg q8h 








x 22 doses 




1 


Compound J 


600 mg q8h 








x 22 doses 


C 










2 


Compound II 


600 mg q8h 








x 22 doses 



Compound J is administered as three 200 mg capsules and 
Compound II as three 200 mg capsules. Placebo capsules match both 
the active Compound J and the active Compound II. 

5 Compound J or matched placebo is consumed every eight 

hours. Potential subjects are evaluated for eligibility with a complete 
history, physical examination (including vital signs with orthostatic 
signs), 12-lead ECG, and laboratory screening (including a CD4 count) 
within approximately one month of the study start. 

10 For analysis of safety during each treatment period, blood 

and urine for laboratory safety tests are obtained and physical 
examinations performed prior to the first dose (Day 1) and on the last 
day of dosing (Day 8) of each treatment period. Additionally, 12-lead 
ECGs are obtained prior to and one hour following the first dose as 
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well as 1 hour following the last dose of each treatment period. Vital 
signs, including orthostatic signs are measured at frequently scheduled 
times on the first and last day of dosing. Subjects return on one interim 
day during the week of dosing (the same day of dosing for each 
5 treatment for an individual subject, either Day 3, 4, or 5) for observed 
dosing, observation for adverse effects, and monitoring of vital signs. 
Subjects maintain a Diary Card to record the times of ingestion of all 
doses and note any adverse experiences during each treatment period. 
A postprotocol evaluation for safety consisting of laboratory safety 

10 tests, physical examination, and ECG is performed 24 hours following 
the final treatment. 

During Treatments A, B and C, blood is drawn for 
determination of plasma concentrations of L-735,524 and Compound II 
at 0, 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6 and 8 hours following last dose 

15 (Day 8). Pharmacokinetic parameters to be analyzed include the 
maximum plasma concentration and the AUC (area under the 
concentration-time curve) for each drug. 



20 



EXAMPLE 4 



Protocol for Combination Therapy with Only Compound II 

In this protocol to show the antiviral activity of one regimen 
of Compound J given with Compound II in HIV-seronegative subjects, 
Compound J is administered at a dose of 600 mg three times a day and 
25 Compound II is administered at 600 mg three times a day. Antiviral 

activity is measured before and during combination therapy by measuring 
serum levels of the HIV p24 antigen, serum levels of HIV RNA, and CD4 
lymphocyte counts. 
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EXAMPL3 g 

Protocol for Pharmacokinetic Evaluation of Combination Therapy with 

Only Compound III 

5 This is a multiple-dose, randomized, three-period, crossover- 

protocol in HIV-infected patients to evaluate the pharmacokinetics and 
safety of co-administration of Compound J and Compound in. 

Twelve HIV-positive patients receive, in randomized order, 
three different treatments consisting of seven full days of dosing and one 
10 additional dose of: active Compound J with Compound III placebo 

(Treatment A); Compound J placebo with active Compound III (Treatment 
B); and active Compound J with active Compound III (Treatment C). The 
treatments are outlined in the following table: 



TREATMENT 


BOTTLE 
NUMBER 


DRUG 


DOSE 




1 


Compound J 


600 mg q8h 
x 22 doses 


A 










2 


Compound III 
placebo 


3 capsules q8h 
x 22 doses 




1 


Compound J 
placebo 


3 capsules q8h 
x 22 doses 


B 








• 


2 


Compound III 


600 mg q8h 
x 22 doses 




1 


Compound J 


600 mg q8h 
x 22 doses 


c 










2 


Compound III 


600 mg q8h 
x 22 doses 
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Compound J is administered as three 200 mg capsules and 
Compound IE as three 200 mg capsules. Placebo capsules match both 
the active Compound J and the active Compound IE. 

Compound J or matched placebo is consumed every eight 
5 hours. Potential subjects are evaluated for eligibility with a complete 
history, physical examination (including vital signs with orthostatic 
signs), 12-lead ECG, and laboratory screening (including a CD4 count) 
within approximately one month of the study start. 

For analysis of safety during each treatment period, blood 
10 and urine for laboratory safety tests are obtained and physical 

examinations performed prior to the first dose (Day 1) and on the last 
day of dosing (Day 8) of each treatment period. Additionally, 12-lead 
ECGs are obtained prior to and one hour following the first dose as 
well as 1 hour following the last dose of each treatment period. Vital 

15 signs, including orthostatic signs are measured at frequently scheduled 
times on the first and last day of dosing. Subjects return on one interim 
day during the week of dosing (the same day of dosing for each 
treatment for an individual subject, either Day 3, 4, or 5) for observed 
dosing, observation for adverse effects, and monitoring of vital signs. ^ 

20 Subjects maintain a Diary Card to record the times of ingestion of all 
doses and note any adverse experiences during each treatment period. 
A postprotocol evaluation for safety consisting of laboratory safety 
tests, physical examination, and ECG is performed 24 hours following 
the final treatment. 

25 During Treatments A, B and C, blood is drawn for - 

determination of plasma concentrations of Compound J and Compound 
IE at 0, 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6 and 8 hours following last 
dose (Day 8). Pharmacokinetic parameters to be analyzed include the 
maximum plasma concentration and the AUC (area under the 

30 concentration-time curve) for each drug. 
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EXAMPLE 6 

Protocol for Combination Therapy with Only Compound IH 

In this protocol to show the antiviral activity of one regimen 

5 of Compound J given with Compound III in HIV-seronegative subjects, 
Compound J is administered at a dose of 600 mg three times a day and 
Compound III is administered at 600 mg three times a day. Antiviral 
activity is measured before and during combination therapy by measuring 
serum levels of the HIV p24 antigen, serum levels of HIV RN A, and CD4 

10 lymphocyte counts. 

EXAMPLE 7 

Protocol for Pharmacokinetic Evaluation of Combination Therapy with 

15 Only Compound IV — 

This is a multiple-dose, randomized, three-period, crossover- 
protocol in HIV-infected patients to evaluate the pharmacokinetics and 
safety of co-administration of Compound J and Compound IV. 

Twelve HIV-positive patients receive, in randomized order, 
20 three different treatments consisting of seven full days of dosing and one 
additional dose of: active Compound J with Compound IV placebo 
(Treatment A); Compound J placebo with active Compound IV (Treatment 
B); and active Compound J with active Compound IV (Treatment C). The 
treatments are outlined in the following table: 
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TREATMENT 


BOTTLE 
NUMBER 


DRUG 


DOSE 


A 


1 


Compound J 


600 mg q8h 




2 


Compound IV 
Dlacebo 


3 capsules q8h 
x 22. do^f*<i 


B 


1 


Compound J 
placebo 


3 capsules q8h 
x 22 doses 


2 


Compound IV 


600 mg q8h 
x 22 doses 


C 


1 


Compound J 


600mgq8h 
x 22 doses 




2 


Compound IV 


600 mg q8h 
x 22 doses 



Compound J is administered as three 200 mg capsules and 
Compound IV as three 200 mg capsules. Placebo capsules match both 
5 the active Compound J and the active Compound IV. 

Compound J or matched placebo is consumed every eight 
hours. Potential subjects are evaluated for eligibility with a complete 
history, physical examination (including vital signs with orthostatic 
signs), 12- lead ECG, and laboratory screening (including a CD4 count) 
10 within approximately one month of the study start. 

For analysis of safety during each treatment period, blood 
and urine for laboratory safety tests are obtained and physical 
examinations performed prior to the first dose (Day 1 ) and on the last 
day of dosing (Day 8) of each treatment period. Additionally, 1 2-lead 
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ECGs are obtained prior to and one hour following the first dose as 
well as 1 hour following the last dose of each treatment period. Vital 
signs, including orthostatic signs are measured at frequently scheduled 
times on the first and last day of dosing. Subjects return on one interim 
5 day during the week of dosing (the same day of dosing for each 

treatment for an individual subject, either Day 3, 4, or 5) for observed 
dosing, observation for adverse effects, and monitoring of vital signs. 
Subjects maintain a Diary Card to record the times of ingestion of all 
doses and note any adverse experiences during each treatment period. 

10 A postprotocol evaluation for safety consisting of laboratory safety 
tests, physical examination, and ECG is performed 24 hours following 
the final treatment. 

During Treatments A, B and C, blood is drawn for 
determination of plasma concentrations of Compound J and Compound 

15 IV at 0, 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6 and 8 hours following last 
dose (Day 8). Pharmacokinetic parameters to be analyzed include the 
maximum plasma concentration and the AUC (area under the 
concentration-time curve) for each drug. _ 

20 EXAMPLE 8 

Protocol for Combination Therapy with Only Compound IV 

In this protocol to show the antiviral activity of one regimen 
of Compound J given with Compound IVin HIV-seronegative subjects, 
25 Compound J is administered at a dose of 600 mg three times a day and 
Compound IV is administered at 600 mg three times a day. Antiviral 
activity is measured before and during combination therapy by measuring 
serum levels of the HIV p24 antigen, serum levels of HIV RN A, and CD4 
lymphocyte counts. 

30 
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While the foregoing specification teaches the principles of the 
present invention, with examples provided for the purpose of illustration, it 
will be understood that the practice of the invention encompasses all of the 
usual variations, adaptions, or modifications, as come within the scope of 
5 the following claims and its equivalents. 
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WHAT IS CLAIMED IS: 

1 . A combination of compounds, which comprises 
Compound J and one of either Compound I, II, HI, or IV, or 
5 pharmaceutical^ acceptable salt. 



2. The combination of compounds of Claim 1, which 
comprises Compound J and Compound L 

10 3. The combination of compounds of Claim 1, which 

comprises Compound J and Compound II. 

4. The combination of compounds of Claim 1, which 
comprises Compound J and Compound HI. 

15 

5. The combination of compounds of Claim 1, which 
comprises Compound J and Compound IV. 

6. A method of inhibiting HIV protease, comprising 

20 administering to suitable mammal in need of such treatment an effective 
amount of the compounds in any combination according to Claim 1 . 

7. A method of preventing infection of HIV, or of 
treating infection by HIV or of treating AIDS or ARC, comprising 

25 administering to a suitable mammal in need of such treatment an 

effective amount of the compounds in any combination according to 
Claim 1. 



8. A pharmaceutical composition useful for inhibiting 
30 HIV protease, comprising an effective amount of the compounds in any 
combination according to Claim 1 , and a pharmaceutical^ acceptable 
carrier. 
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9. A pharmaceutical composition useful for preventing 
or treating infection of HIV or for treating AIDS or ARC, comprising 
an effective amount of the compounds in any combination according to 
Claim 1, and a pharmaceutical ly acceptable carrier. 





INTERNATIONAL SEARCH 


REPORT 


tn% <onal Apnticafton No 

PPT /IK 95/09956 


A. CTASSIFtCATI N F SUBJECT MATTER „ „ ._ N 

IPC 6 A61K31/495 A61K31/435 A61K3 1/425 //(A61K31/495,31:47) , 
(A61K3 1/495 , 31 : 435) , (A61K31/495 , 31 : 425) 


According to fatrma&onal Patent Qasnfication (IPC) or Co both national clan ft cation and IPC 






B. FIELDS SEARCHED 


Minimum 

IPC 6 


documentation searched (classification system followed by dam ft cation symbols) 

A61K 






Documentation searched other than mtnunum docunentatton to the extern that such documents are included in the fields searched 


Electronic < 


lata base consulted during the international search (name of data b 


asc and. where practical, 


search terms used) 


CO CUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to No. 


Y 


W0,A,94 14436 (ABBOTT LAB) 7 July 1994 
cited in the application 
see page 173, paragraph 8 - page 176, 
paragraph 4 




1,4,6-9 


Y 


EP,A,0 486 948 (ABBOTT LAB) 27 Nay 1992 

cited in the application 

see page 143, line 8 - page 144 , line 11 




1,4,6-9 


Y 


W0,A,92 08698 (MONSANTO CO) 29 May 1992 
cited in the application 
see page 129, line 8-33 




1,3,6-9 


Y 


WO, A ,92 08700 (MONSANTO CO) 29 May 1992 

cited in the application 

see page 127, line 25 - page 128, line 13 




1,3,6-9 






-/-- 






)(j Further documents are listed in die continuation of box C. 


|)( j Patent family n 


members arc listed in annex. 


* Special categories of oted documents : 

* A* ckxument defining the fcneral state of the ait which is not 

considered to be of particular relevance 
"E* earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority daimfs) or 
which is a ted to establish the publication date of another 
atao on or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

*P' document published prior to the international filing date but 
later than the priority date claimed 


*T* later document published after the international filing date 
or priority date and not m conflict with the application but 
oted to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the daimcd invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y* document of particular relevance; the d aimed invention 
cannot be conadered to involve an inventive step when the 
document is combued with one or more other such docu- 
ments* such combination being obvious to a person skilled 
m the arc 

"A" document member of the same patent family 


Date of the actual completion of the international search 


Date of mailing of the international search report 


10 January 1996 


19.01. 


96 




Name and m 


ailing address of the ISA 

European Patent Office, P.B. SSI 8 Patendaan 2 
NL - 22S0 HV Rijswijk 
Td. ( + 31-70) 340-3040, Tx. 31 651 epo nl. 
Fax ( + 31-70) 340-3016 


Authorized officer 

Leherte, C 



Form PCT/1SA/210 (a 



I thmti) (July 1*92) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



No 



PCT/US 95/09956 



CjCocAnttDoa) DOCUMENTS CONSIDERED TO B£ RELEVANT 



Category 



Qtattoo of 



with indication, where appropriate of chc relevant 



EP,A,0 346 847 (HOFFMANN LA ROCHE) 20 

December 1989 

cited in the application 

see page 13, line 56 

EP,A,0 541 168 (MERCK & CO INC) 12 May 
1993 

cited in the application 

see page 46, line 27 - line 34 

PROC NATL ACAD SCI, 
26 April 1994 USA, 
pages 4096-4100, 

VACCA JP; DORSEY BD; SCHLEIF WA; LEVIN RB; 
MCDANIEL SL; DARKE PL; ZUGAY J 
'L-735,524: an orally bioava liable human 
immunodeficiency virus type I 1 
see page 4099, column 2, paragraph 3 



Relevant to claim No. 



1,2.6-9 



1-9 



1-9 



Fom PCT/1SA/210 (coaunuattoo cf 



start) (July 19f3) 



page 2 of 2 



matkmal application No. 



INTERNA!! NAL SEARCH REPORT 



PCT/ US 95/ 09956 



Box I Observations where certain claims were found unsearchante (Continuation of item I of first sheet) 
This international search report has not been established in respect of certain claims under Article 17(2)(&) for the following reasons: 
Claims Nosj 



because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claims 6*7 are directed to a method of treatment of (dia- 
gnostic method practised on) the human/animal body the search has been car 
r1ed out and based on the alleged effects of the compound/composition. 



because they relate to pans of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



because they are dependent claims and are not drafted in accordance with the second and third sen t en ce s of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of hen 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



As all required additional search fees were timely paid by the applicant, this international search report covers all 
searchable claims. 



I I As all searchable claims could be searches without effort Justifying an additional fee, this Authority did not invite 
of any additional fee. 



I | As only some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, specifically claims Nos>: 



I 1 No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 






Remark on Pretest 





No protest accompanied the payment of additional search fees. 



Form PCT7ISA/210 (continuation of first sheet (1)) (July 1992) 



INTERNATIONAL SEARCH REPORT 


b ttoael ApcttcsM No 

PCT/US 95/09956 


Patent document 1 Publication I Pitent family 
cited in search report | date | mcmber(«) 


Publication 
date 



WO-A-94 14436 



07-07-94 



AU-B- 
AU-B- 
AU-B- 
CA-A- 
EP-A- 
IL-A- 



1492795 
659575 
5954694 
2135890 
0674513 
108126 



18- 05-95 

19- 07-94 
07-07-94 
04-10-95 
30-03-95 



EP-A-0486948 



27-05-92 



AU-B- 
AU-B- 
CA-A- 
CH-A- 
ES-A- 
JP-A- 
US-A- 
US-A- 



650491 
8771591 
2055670 

684696 
2070660 
4308574 
5362912 
5354866 



23-06-94 
21-05-92 
21-05-92 
30-11-94 
01-06-95 
30-10-92 
08-11-94 
11-10-94 



VfO-A-9208698 29-05-92 



AU-B- 


9093191 




All D 

AU-o- 




t«f UO 


AU-B- 


9085191 


11-06-92 


AU-B- 


661667 


03-08-95 


AU-B- 


9092591 


11-06-92 


AU-B- 


9125191 


11-06-92 


AU-B- 


662309 


31-08-95 


AU-B- 


9133291 


11-06-92 


CA-A- 


2096407 


20-05-92 


CA-A- 


2096409 


20-05-92 


CA-A- 


2096525 


20-05-92 


CA-A- 


2096528 


20-05-92 


EP-A- 


0558603 


08-09-93 


EP-A- 


0554400 


11-08-93 


EP-A- 


0558630 


08-09-93 


EP-A- 


0558657 


08-09-93 


EP-A- 


0558673 


08-09-93 


ES-T- 


2059293 


16-11-94 


ES-T- 


2059289 


16-11-94 


ES-T- 


2059295 


16-11-94 


ES-T- 


2059294 


16-11-94 


ES-T- 


2059296 


16-11-94 


JP-T- 


6502859 


31-03-94 


JP-T- 


6502860 


31-03-94 



Form PCT ISA/210 (pstmt family 



D (Jo* IW) 



page 1 of 4 



INTERNATIONAL SEARCH REPORT 


PCT/US 95/09956 


Patent document 
cited in search report 


Publication 
date 


Patent family 
membcf(s) 


Publication 
date 



WO-A-9208698 



Jr" 1 




f17— A7— Qd 


Jr" 1 - 




31— fl7— Qd 
JI UJ 7«r 


ID—T- 
UP" 1 ™ 




n7— fid— Qd 
U/ U 1 * 7*r 


DT-A- 
r 1 A 


QQCC9 


wi Ul 7"r 


WU A" 


74U0077 


U3 7t 


WU~A~ 




CJ U3 74 


WU~A* 






WU-A" 


7ZD00OO 


9Q— AC— Q9 


IK— A — 




1 9—1 9— 
XC xC 73 


US-A- 


5475013 


12-12-95 


ZA-A- 


9109160 


19-08-93 


ZA-A- 


9109161 


19-08-93 


ZA-A- 


9109162 


19-08-93 


ZA-A- 


9109163 


19-05-93 


ZA-A- 


9109164 


19-05-93 



WO-A-9208700 29-05-92 



AU-B- 


9053191 


11-06-92 


AU-B- 


662114 


24-08-95 


AU-B- 


9085191 


11-06-92 


AU-B- 


661667 


03-08-95 


AU-B- 


9092591 


11-06-92 


AU-B- 


9125191 


11-06-92 


AU-B- 


662309 


31-08-95 


AU-B- 


9133291 


11-06-92 


CA-A- 


2096407 


20-05-92 


CA-A- 


2096409 


20-05-92 


CA-A- 


2096525 


20-05-92 


CA-A- 


2096528 


20-05-92 


EP-A- 


0558603 


08-09-93 


EP-A- 


0554400 


11-08-93 


EP-A- 


0558630 


08-09-93 


EP-A- 


0558657 


08-09-93 


EP-A- 


0558673 


08-09-93 


ES-T- 


2059293 


16-11-94 


ES-T- 


2059289 


16-11-94 


ES-T- 


2059295 


16-11-94 


ES-T- 


2059294 


16-11-94 


ES-T- 


2059296 


16-11-94 


JP-T- 


6502859 


31-03-94 


JP-T- 


6502860 


31-03-94 



Fottn PCT/ISA/210 <p*um family annax) <Jwty 1991) 



page 2 of 4 



INTERNATIONAL SEARCH REPORT 

i pnii family i 



far tonal A^crtw No 

PCT/US 95/09956 



Patent document 
cited in search report 



Publication 
date 



Patent family 
raember(s) 



Publication 



WO-A-9208700 



EP-A-0346847 



20-12-89 



JP-T- 


6505963 


U/— U/ -f*r 


JP-T- 


6502866 


<a i no.QA 

31^Jj 


JP-T- 


& & A *• A A O 

6503092 


U/ " Uh — 3*f 


PT-A- 


a ai? r* a 

99552 


Ol'Ul " 


W0-A- 


aia of no 

9208698 




W0-A- 


9208699 


t3 U3 


W0-A- 


a<i aa*i ai 

9208701 




W0-A- 


A4A Af A A 

9208688 




US-A- 


5*75027 


12-12-95 


US-A- 


5475013 


12-12-95 


ZA-A- 


A * A A * f A 

9109160 


19-Oc5-5#«3 


ZA-A- 


A * A A 1 f A 

9109161 


lsf-Uo 


ZA-A- 


A 4 A A • & A 

9109162 




ZA-A- 


A 4 A A 4 ^ *^ 

9109163 


19-UD-3-3 


ZA-A- 


A4 AA4 ^ 4 

9109164 


1 A_ AC_AO 


AU-B- 


624144 


□4-uo— sl-C 


AU-B- 


3613089 


1 Jl_1 4_OQ 

14-12-m 


DE-D- 


68915207 


Io-Od-94 


DE-T- 


68915207 


« A A A Ail 

18-08-94 


ES-T- 


2052815 


/\^ Oil 

16-07-94 


FI-B- 


At ^ A O 

95693 


Jft_1 1 _Qt 


IL-A- 


90550 


25-01-94 


JP-A- 


2042048 


13-02-90 


N0-B- 


175715 


15-08-94 


PT-B- 


90836 


30-11-94 


US-A- 


5157041 


20-10-92 


US-A- 


5446161 


29-08-95 



EP-A-0541168 12-05-93 



AU-B- 


659234 


11-05-95 


AU-B- 


2819992 


13-05-93 


BG-A- 


98745 


31-03-95 


CA-A- 


2081970 


09-05-93 


CZ-A- 


9401110 


15-03-95 


FI-A- 


942112 


06-05-94 


HU-A- 


70519 


30-10-95 


JP-A- 


5279337 


26-10-93 


JP-B- 


7033373 


12-04-95 


N0-A- 


941696 


24-06-94 


NZ-A- 


244986 


26-10-95 



Fonn PCT/1SA/2I0 (pcbvtt fmiy n—mt <iu* IMS) 



page 3 of 4 



INTERNATIONAL SEARCH REPORT 



No 



PCT/US 95/09956 



Pixent document 


Publication 


Patent family 


Publication 


cited in rea.ch report 


date 


nic.ui 


9CT(«) 


date 


EP-A-0541168 




SK-A- 


52394 








US-A- 


5413999 


09-05-95 






W0-A- 


9309096 


13-05-93 






ZA-A- 


9208563 


05-05-93 



Fonn FCT/IS A/310 (pstani Cunily 



t ) (July IW2) 



page 4 of 4 



